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1 (spherical $\mathrm{t}\mathrm{r}\mathrm{a}\mathrm{c}\mathrm{e}$ function)
1.1 $G$ , If $G$
. $\text{ }$ $K$ $\delta\in\hat{K}$ , $\delta$
$V_{\delta}$ . $G$ $\pi\in\hat{G}$ $\pi|\kappa$ $\delta$
$m(\delta, \pi|\kappa)$ $0<fn(\delta, \pi|\kappa)<\infty$
$\hat{G}(\delta)$ 1.
$\pi\in\hat{G}(\delta)$ $H_{\pi}$ $\delta$-isotypic component $H_{\pi}(\delta)$ . $If_{\pi}(\delta)$
$H_{\pi}$ & ,
$\Phi_{\pi,\delta}$ : $Garrow \mathrm{E}\mathrm{n}\mathrm{d}_{\mathrm{C}}(If_{\pi}(\delta))$, $\Phi_{\pi,\delta}(x)u=P_{\delta}\mathrm{o}\pi(x)u$
$(\pi, \delta)$ If-type $\delta$ ,
$\psi_{\pi},s(x)=(\mathrm{d}\mathrm{i}_{\mathrm{l}}\mathrm{n}\delta)^{-1}\mathrm{t}\mathrm{r}\Phi_{\pi,\delta}(x)$ $(x\in G)$




$\mathbb{C}$- . es(k)=dim $\delta\cdot \mathrm{t}\mathrm{r}\delta(k^{-1})(k\in K)$ , $IC$
$e_{\delta}*e_{\delta}=e_{\delta}$
1) $e_{\delta}*\varphi=\varphi*e_{\delta}=\varphi$ ,
2) $\varphi(kxk^{-1})=\varphi(x)$ for $\forall k\in K$
$\varphi\in C_{\mathrm{c}}(G)$ $C_{\mathrm{c}}(G, \delta)^{\mathrm{o}}$ $C_{\mathrm{c}}(G)$ $\mathbb{C}$- . $C_{\mathrm{c}}(G, \delta)^{\mathrm{o}}$
If- $\delta$ Hecke $\mathbb{C}$- 2. $1$ ), $2$)
$1G$ Lie $K$ $G$ ,
$m(\delta, \pi|\kappa)\leq \mathrm{d}\mathrm{i}\ln\delta$ .




$\varphi\in L^{1}(G)$ $L^{1}(G, \delta)^{\mathrm{o}}$ , $L^{1}(G, \delta)^{\mathrm{o}}$ $L^{1}(G)$ C-
, $C_{c}(G, \delta)^{\mathrm{o}}$ $L^{1}(G, \delta)^{\mathrm{o}}$ . $\varphi\in L^{1}(G, \delta)^{\mathrm{o}}$
$\varphi^{*}(x)=\overline{\varphi(x^{-}}$ , $\varphi^{*}\in L^{1}(G, \delta)^{\mathrm{o}}$ , $L^{1}(G, \delta)^{\mathrm{o}}$
C- .
$\pi\in\hat{G}(\delta)$ . $\varphi\in C_{\mathrm{c}}(G, \delta)^{\mathrm{o}}$ $\pi_{\delta}(\varphi)=\pi(\varphi)|_{H_{n}(\delta)}$
$\pi_{\delta}(\varphi)=\int_{G}\varphi(x)\Phi_{\pi,\delta}(x)d_{G}(x)\in \mathrm{E}\mathrm{n}\mathrm{d}_{K}(If_{\pi}(\delta))$
,
$\hat{\Phi}_{\pi,\delta}$ : $C_{\mathrm{c}}(G, \delta)^{\mathrm{o}}\ni\varphi\mapsto\pi_{\delta}(\varphi)\in \mathrm{E}\mathrm{n}\mathrm{d}_{K}(If_{\pi}(\delta))$
C- .
$\hat{\psi}_{\pi,\delta}(\varphi)=\int_{G}\varphi(x)\psi_{\pi,\delta}(x)d_{G}(x)$ $(\varphi\in C_{\mathrm{c}}(G, \delta)^{\mathrm{o}})$
$\hat{\psi}_{\pi,\delta}(\varphi)=(\dim\delta)^{-1}\mathrm{t}\mathrm{r}\pi_{\delta}(\varphi)$ .
, $\psi_{\pi,\delta}$ $\hat{\psi}_{\pi,\delta}$ $\hat{G}(\delta)$
$j$




[ ] [6, p.475, $\mathrm{T}1_{1}.18$] . $\bullet$
1.3 $\pi\in\hat{G}(\delta)$ , $\uparrow n(\delta, \pi|\kappa)=1$ . $\hat{\Psi}_{\pi,\delta}(\varphi)=$
$\hat{\psi}_{\pi,\delta}(\varphi)\cdot \mathrm{i}\mathrm{d}_{II_{\pi}(\delta)}(\forall\varphi\in C_{\mathrm{c}}’(G, \delta)^{\mathrm{o}})$
$\hat{\psi}_{\pi,\delta}$ : $C_{\mathrm{c}}(G, \delta)^{\mathrm{o}}arrow \mathbb{C}$
C- .
$G$ { $(\sigma, E)$ . $(\sigma, E)$ $\pi$-isotypic component
$E(\pi)$ , $(\sigma|_{K}, E(\pi))$ $\delta$-isottypic component $E\sqrt(\pi;\delta)$
, $j$
$\mathrm{L}3$ . 1
$E(\pi;\delta)=\{u\in E|\sigma(\varphi)u=\hat{\psi_{J}}\pi,\delta(\varphi)u\forall\varphi\in C_{\mathrm{c}}’(G, \delta)^{\mathrm{o}}\}$ .
[ ] [23, Lemma 2. . $\bullet$
$\pi$ $G$ $\overline{\psi}_{\pi,\delta}\in L^{1}(G, \delta)^{\mathrm{o}}$
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$\mathfrak{y}\varphi*\ovalbox{\tt\small REJECT}_{7,\delta}\ovalbox{\tt\small REJECT}\ovalbox{\tt\small REJECT}\ovalbox{\tt\small REJECT},\delta(\varphi)\cdot\ovalbox{\tt\small REJECT}_{7,\delta}\forall\varphi\epsilon C,(G, \delta)^{\mathrm{o}}$ ,
2) $\psi_{7,\delta}(\ovalbox{\tt\small REJECT}\cdot,\delta)\ovalbox{\tt\small REJECT}(d. \cdot\dim\delta)^{-1}$




[ ] [23, Lemma 22] . $\bullet$
2
2.1 $\text{ }$ , $G$ , $G$
If $\Gamma$ . If $(\delta, V\iota)$
, $\pi\in\hat{G}(\delta)$ $\delta$ 1 : $m(\delta, \pi|_{K})=1$ .
$\pi$
$\Gamma$ $9^{-}$ $\delta$ $G$ $A_{\delta}(\Gamma\backslash G, \pi)$
$j$
2.1.1 $f$ : $Garrow V_{\delta}$ ,
1) $f(\gamma x)=f(x)\forall\gamma\in\Gamma$ ,
$2) \int_{\Gamma\backslash G}|f(x)|^{2}d_{\Gamma\backslash G}(\dot{x})<\infty$ ,
3) $f(xk)=\delta(k)^{-1}f(x)\forall k\in I\mathrm{f}$ ,
$4) \int_{G}f(xy^{-1})\varphi(y)d_{G}(y)=\hat{\psi}_{\pi},\iota(\varphi)f(x)$ \forall \mbox{\boldmath $\varphi$}\in C $(G, \delta)^{\mathrm{o}}$ .
$\mathbb{C}$- $A_{\delta}(\Gamma\backslash G, \pi)$ .
$\pi,$
$\delta$ $\check{\pi},\check{\delta}$ 131 $G$ $L^{2}(\Gamma\backslash G)$
, $\check{A}_{\delta}(\Gamma\backslash G, \pi)$ $L^{2}(\Gamma\backslash G)(\check{\pi},\check{\delta})$ . ,
$f\in\check{A}_{\delta}(\Gamma\backslash G, \pi)$ $\alpha\in V_{\delta}^{*}$
$\Gamma\prime f\Phi\alpha$ : $G\ni x\mapsto(\dim\delta)^{1/2}(f(x), \alpha)\in \mathbb{C}$
, $f\otimes\alpha\mapsto\Gamma^{\tau}$f\Phi Hilbert
$A_{\delta(\Gamma\backslash G,\pi)\otimes_{\mathbb{C}}Viarrow L^{2}(\Gamma\backslash G)(\check{\pi},\check{\delta})}-$ (1)
. $A_{\delta}(\Gamma\backslash G, \pi)$
$(f,g)= \int_{\Gamma\backslash G}(f(x),g(x))_{\delta}d_{\Gamma\backslash G}(i)$
52
$\mathrm{C}[23,53],$ [ $24$ , Prop. $1.\ovalbox{\tt\small REJECT}$ ). $\mathcal{A}_{\delta}(\mathrm{F}\backslash G, \pi)$
$L^{2}(\mathrm{F}\backslash G)$ $\pi$
$\ovalbox{\tt\small REJECT}$
$\dim\check{A}_{\delta}(\Gamma\backslash G, \pi)=m(\pi, L^{2}(\Gamma\backslash G))$ .
$\pi$ $G$ , 1.3.2 , $A_{\delta}(\Gamma\backslash G, \pi)$
1) $f(\gamma x)=f(x)\forall\gamma\in\Gamma$,
$2) \int_{\Gamma\backslash G}|f(x)|^{2}d_{\Gamma\backslash G}(\dot{x})<\infty$ ,
$3) \int_{G}\Psi_{\pi,\delta}(y)f(xy)d_{G}(y)=d_{\pi}^{-1}\dim\delta\cdot f(x)$
$f$ : $Garrow V_{\delta}$ $\mathbb{C}$- |‘’ (
).
2.2 , $\pi$ $G$ .
$u,$ $v\in If_{\pi}$ $\varphi_{u,v}(x)=(\pi(x)u, v)(x\in G)$ . $\hat{\psi}_{\pi},s(\varphi)=1$
$\varphi\in C_{\mathrm{c}}(G, \delta)^{\mathrm{o}}$ , ;
1) $u\in If_{\pi}(\delta)$ , $\varphi_{u,v}\in L^{1}(G)$ $v\in H_{\pi}$ [
$\sum_{\gamma\in\Gamma}\varphi_{u,v}(\gamma x)$
$x\in G$ .
2) $u,$ $v\in If_{\pi}$ ,
$\sum_{\gamma\in\Gamma}\varphi_{u,v}(\gamma x)(x\in G’)$
$G$ .
$u\in If_{\pi}(\delta)$ $v=\pi(x)u\in If_{\pi}(x\in G)$ $\varphi_{u,v}\in L^{1}(G)$
, $\psi_{\pi,\delta}$ , ;
$\mathrm{f}\mathrm{p}$ 2.2.1 $x\in G$
$I \mathrm{f}_{\pi,\delta}^{\Gamma}(x, y)=\sum_{\gamma\in\Gamma}\psi_{\pi,\delta}(x^{-1}\gamma y)$
$y\in G$ . $I\mathrm{f}_{\pi,\delta}^{\Gamma}$ $G\mathrm{x}G$ , $K_{\pi,\delta}^{\Gamma}(1, y)$
$(y\in G)$ $G$ .
$I\zeta_{\pi,\delta}^{\Gamma}$ , $A_{\delta}(\Gamma\backslash G, \pi)$
;
2.2.2 $I\zeta_{\pi,\delta}^{\Gamma}\in L^{2}(\Gamma\backslash G\mathrm{x}\Gamma\backslash G)$ , $\mathbb{C}-$ $A_{\delta}(\Gamma\backslash G, \pi)$
$\mathrm{d}\mathrm{i}\mathrm{m}\mathrm{c}\vee \mathrm{J}_{\delta}(\Gamma\backslash G, \pi)=d_{\pi}\cdot\int_{\Gamma\backslash G}I\mathrm{f}_{\pi,\delta}^{\Gamma}(x, x)d_{\Gamma\backslash G}(i)$
53
[ ] $L^{2}(\Gamma\backslash G)$ $G$ $\rho$ , $f\in L^{2}(\Gamma\backslash G)$
$\int_{\Gamma\backslash G}K_{\pi,\delta}^{\Gamma}(x, y)f(y)d_{\Gamma\backslash G}(\dot{y})=(\rho(\psi_{\pi},\iota)f)(x)$
, $T=\rho(\psi_{\pi,\delta})$ $L^{2}(\Gamma\backslash G)$ Hilbert-Schmidt ,
. ,
$T^{2}=(d_{\pi}\cdot\dim\delta)^{-1}T$
, $(d_{\pi}\cdot\dim\delta)^{-1}$ $T$ , 132
$L^{2}(\Gamma\backslash G)(\check{\pi};\check{\delta})=\mathrm{K}\mathrm{e}\mathrm{r}(T-(d_{\pi}\cdot\dim\delta)^{-1})$
, . $T$ ,
$(d_{\pi}\cdot\dim\delta)^{-1}$ dimc $L^{2}(\Gamma\backslash G)(\check{\pi};\check{\delta})=\mathrm{t}\mathrm{r}T$
$= \int_{\Gamma\backslash G}K_{\pi,\delta}^{\Gamma}(x,x)d_{\Gamma\backslash G}(i)$
. (1) , . $\bullet$
2.3 , $\mathbb{Q}$ $\mathrm{G}$ $G=\mathrm{G}(\mathrm{R})$
, $\Gamma\subset \mathrm{G}(\mathbb{Q})$ .
, $x\in G$ $Ic_{\pi,\delta}^{\Gamma}(x,y)$ $y\in G$
, $I\zeta_{\pi,\delta}^{\Gamma}(x, *)\in L^{2}(\Gamma\backslash G)$ , 1.3.1 $I\mathrm{f}_{\pi,\delta}^{\Gamma}(x, *)\in$
$L^{2}(\Gamma\backslash G)(\check{\pi},\check{\delta})$ . , $L^{2}(\Gamma\backslash G)$ $\pi$
$([8],[13]),$ $L^{2}(\Gamma\backslash G)(\check{\pi},\check{\delta})$ , (1) ,
$A_{\delta}(\Gamma\backslash G, \pi)$ $\{f_{1}, \cdots, f_{n}\}$
$I \zeta_{\pi,\delta}^{\Gamma}(x,y)=d_{\pi}^{-1}\cdot.\cdot\sum_{=1}^{n}(f_{1}.(x), f\dot{.}(y))$ $(x, y\in G)$
. $\check{\pi}$ tempered , [27, Th 43]
$\gamma$) $\check{\pi}$ $L^{2}(\Gamma\backslash G)$ residual part . $L^{2}(\Gamma\backslash G)(\check{\pi})$
$L^{2}(\Gamma\backslash G)$ cuspidal part , $f_{1}$. $G$ ([8,
p.15, Cor], [3, Part $\mathrm{I}$ , p.192] $)$ . $j$
2.3.1 $I\zeta_{\pi,\delta}^{\Gamma}$ $G\mathrm{x}G$ .
$Ic_{\pi,\delta}^{\Gamma}\in L^{2}(\Gamma\backslash G\mathrm{x}\Gamma\backslash G)$ , 222 ,
$j$
23.2 dimc $A_{\delta}( \Gamma\backslash G, \pi)=d_{\pi}\cdot\int_{\Gamma\backslash G}I\zeta_{\pi,\delta}^{\Gamma}(x, x)d_{\Gamma\backslash G}(i)$ .
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3
3.1 , $\mathrm{G}$ $\mathbb{Q}$ $\mathbb{Q}- \mathrm{r}\mathrm{a}\mathrm{n}\mathrm{k}>0$
, $G=\mathrm{G}(\mathrm{R})$ $\pi$ . $G$
$K$ , $\pi$ $K$-type $\delta$ . $\Gamma\subset \mathrm{G}.(\mathbb{Q})$
$\mathrm{H}$), $(\Gamma, \delta, \pi)$ $G$ ( 2.32) $\Gamma$
. , $\mathbb{Q}$ $\mathrm{G}$
$\mathrm{P}$ , unipotent radical $\mathrm{N}=\mathrm{L}(\mathrm{P})$ ,
Levi $\mathrm{P}=\mathrm{L}\ltimes \mathrm{N}$ . $\mathrm{L}$ $\mathbb{Q}$
. $\mathbb{Q}$ $\mathrm{P},$ $\mathrm{L},$ $\mathrm{N}$ Lie
$P=\mathrm{P}(\mathrm{R})$ , $L=\mathrm{L}(\mathrm{R})$ , $N=\mathrm{N}(\mathrm{R})$
.
3.2 $\mathrm{N}$ Lie $|\tau=\mathrm{L}\mathrm{i}\mathrm{e}(\mathrm{N})$ , $\mathfrak{n}$ $\mathbb{Q}$- 1tQ
. , $\mathrm{L}$ $\mathrm{g}=\mathrm{L}\mathrm{i}\mathrm{e}(\mathrm{G})$ , $\mathbb{Q}$- $\mathrm{L}$ $\mathfrak{n}$
Ad . Lie $\mathfrak{n}$
$C_{/}1=\uparrow\tau,$ $C_{k+1}=[C_{k}, \mathrm{t}\mathrm{t}]$
$\mathfrak{n}=C_{1}\neq\cdot\cdot\neq>\cdot>c_{d}\geq C_{d+1}=\{0\}$
$V_{k}$. $=C_{k}/C_{k+1}$ ( $\mathrm{L}$ , Ad, $V_{k}$ ) $(k=1,2, \cdots, d)$ Q-
1.’ ([16, p.125] ). ( $\mathrm{L}$ , Ad, $V_{d}$ )
, $V_{d}$ Zariski $\mathrm{G}(\mathbb{C})$ - $\Omega$ .
;
(A) ( $\mathrm{L}$ , Ad, $V_{d}$ ) ,
(B) $x\in\Omega_{\mathrm{Q}}$ , $x$ $\mathrm{L}_{x}$
$\mathrm{L}_{x}^{\mathrm{o}}$ $\mathbb{Q}$ ,
(E) $\{g\in \mathrm{G}(\mathbb{Q})|\mathrm{A}\mathrm{d}(g)\Omega_{\mathrm{Q}}\cap\Omega_{\mathrm{Q}}\neq\emptyset\}=\mathrm{P}(\mathbb{Q})$ .
(A) $\forall x\in\Omega$ , $\mathrm{L}_{x}$
. , |‘/ $S=V_{d}\backslash \Omega$ $V_{d}$
. $S$ ,




$\mathbb{Q}$ $\mathrm{L}$ , (B) $x\in\Omega_{\mathrm{Q}}$
. $|_{\vee}\text{ }$ $(\mathrm{L}_{x}(\mathbb{C}) : \mathrm{L}_{x}^{\mathrm{o}}(\mathbb{C}))=?n<\infty$ , $\chi^{m}|\iota_{x}=1$ .
, $\chi$ ,
55






Levi $\mathrm{P}=\mathrm{L}\ltimes \mathrm{N}$ $\mathrm{P}(\mathbb{Q})=\mathrm{L}(\mathbb{Q})\cdot \mathrm{N}(\mathbb{Q})$ , $\Omega \mathrm{p}\subset$
$Z(\mathrm{N}(\mathbb{Q}))$ $\Omega$ $\mathrm{L}(\mathbb{C})$ - , $\forall g\in \mathrm{P}(\mathbb{Q})$ Ad(g)\Omega Q $\subset\Omega_{\mathrm{Q}}$
. , (E)
(E) $g\in \mathrm{G}(\mathbb{Q})\mathrm{s}.\mathrm{t}$. Ad(g) $\cap$ $\neq\emptyset\Rightarrow g\in \mathrm{P}(\mathbb{Q})$
. 36 .
3.3 Lie $\mathfrak{n}_{\mathrm{R}}$ $N$




$d_{N}(lnl^{-1})=\Delta(l)d_{N}(n)$ $\forall l\in L$
. $P=N\aleph L$ , $L$ Haar $d_{L}(l)$ , $P$
$\mathrm{H}$ $d_{P}(p)$
$d_{P}(n\cdot l)=\Delta(l)^{-1}\cdot d_{N}(n)d_{L}(l)$
. $G=PK$ , If $\mathrm{H}\mathrm{a}_{\mathrm{c}}^{*}\mathrm{u}$ $d_{K}(k)$
$\int_{K}d_{K}(k)=1$ , $G$ Hw $d_{G}(g)$
$\int_{G}\varphi(g)d_{G}(g)=\int_{P}(\int_{K}\varphi(pk)d_{K}(k))d_{P}(p)$ $\forall\varphi\in C_{\mathrm{c}}(G)$
.
3.4 $\mathbb{Q}$ $\mathrm{G}rightarrow GL_{n}$ $\Gamma\triangleleft \mathrm{G}(\mathbb{Z})=\mathrm{G}(\mathbb{Q})\cap$
$GL_{n}(\mathbb{Z})$ 3. Lie $C_{d}$ $\mathrm{N}$
$\mathrm{N}_{d}$ , $\Gamma\cap \mathrm{N}(\mathbb{Q})$ $\mathrm{N}_{d}$ ,
$\Gamma\cap \mathrm{N}_{d}(\mathbb{Q})=\exp(\mathcal{M})$
3 $\Gamma$
$\Gamma(N)=\{\gamma\in \mathrm{C}(\mathrm{Q})\cap GL_{\mathfrak{n}}(\mathrm{Z})|\gamma\equiv 1_{n} (\mathrm{m}\mathrm{o}\mathrm{d} N)\}$
.
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$\prime x$ $\mathbb{Z}- \mathrm{R}\neq \mathcal{M}\subset C_{d,\mathrm{Q}}l^{\theta}\grave h$.$\epsilon_{\sim}^{-\vee}\mathrm{c}$





. 33 Haar ,.,
$\int_{\Gamma\backslash G}\sum_{\gamma\in\Pi}\psi_{\pi,\delta}(x^{-1}\gamma x)d_{\Gamma\backslash G}(\dot{x})$
$=(\mathrm{G}(\mathbb{Z}) : \Gamma)(\mathrm{P}(\mathbb{Z}) : \mathrm{N}(\mathbb{Z})\mathrm{L}(\mathbb{Z}))\cdot \mathrm{v}\mathrm{o}\mathrm{l}(\mathrm{N}(\mathbb{Z})\backslash \mathrm{N}(\mathrm{R}))$ (BI)
$\mathrm{x}\int_{L/\mathrm{L}(\mathrm{Z})}.\prod_{1=1}^{r}|\chi:(l)|^{aj}\sum_{X\in \mathcal{M}\cap\Omega_{\mathrm{R}}}f_{\pi,\delta}(\mathrm{A}\mathrm{d}(l)X)d_{L}(i)$ .




. , (BI) ,
( $\mathrm{L}$ , Ad, $V_{d}$ )
. , $f_{\pi,\delta}$ $V_{d,\mathrm{R}}$ Scbwartz
, (BI) .
3.5 (BI) , [21] $\sum_{X\in \mathcal{M}}f_{\pi,\delta}(X)$ Poisson





$V_{d}\mathrm{x}V_{d}^{-}\ni(X, \mathrm{Y})\mapsto-B_{\mathrm{g}}(X, 1’)\in \mathbb{C}$
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$V_{d}$ , $f\in L^{1}(Vd,\mathrm{R})$ Fourier
$\hat{f}$
$\hat{f}(\mathrm{Y})=\int_{V_{d.\mathrm{R}}}f(X)\exp(2\pi\sqrt{-1}B_{\mathrm{g}}(X, \mathrm{Y}))d(X)$ $(\mathrm{Y}\in V_{d,\mathrm{R}}^{-})$
. $\mathrm{G}$ ;
3.5.1 $G$ $\pi$ IC-type $\delta$
1) $f_{\pi,\delta}\in L^{1}(V_{d,\mathrm{R}})\cap L^{2}(V_{d,\mathrm{R}})$ ,
2) $\hat{f_{\pi,\delta}}\in L^{1}(V_{d,\mathrm{R}}^{-})$ , 4 ,




(x) $= \int_{K}\varphi \mathrm{o}(x^{-1}k)d\kappa(k)$ $(x\in G)$
$\mathrm{H}\mathrm{a}\mathrm{r}\mathrm{i}\mathrm{s}1_{1-}\mathrm{C}1$ ) $\mathrm{a}\mathrm{n}\mathrm{d}\mathrm{r}\mathrm{a}$ - . $G$ $G=KA_{\mathrm{p}}N$
6B $=A_{\mathrm{p}}N$ $\Delta_{B}$ $\varphi \mathrm{o}(kb)=\Delta_{B}(b)$ for $kb\in$
$G=KB$ . , .
$9\mathrm{R}$ Cartan $\theta$ $g\mathrm{n}$ $(X, \mathrm{Y})_{\theta}=-B_{\mathrm{g}}(X, \theta \mathrm{Y})$
$|X|=(X, X)_{\theta}^{1/2}$ . $G$ Cartan $x=k.\exp X\in G$
$(k\in K, X\in \mathfrak{p})$ , $\sigma(x)=|X|$ . $G$




$0<d\in \mathbb{Z}$ . $\forall h\in A_{\mathfrak{p}}$ $\forall n\in N$
1) $1+{\rm Max}\{\sigma(x),\rho(H(\theta n^{-1}))\}\leq M\cdot(1+\sigma(l\iota))$,
$2)$ —(hn)\leq M $\cdot(1+\sigma(hn))^{d}\cdot e^{-\rho(\log h+H(\theta n^{-1}))}$
4 , $\forall\epsilon>0$ [
{ $Y\in V_{d,\mathrm{R}}^{-}|1\hat{\mathit{1}}\pi,\delta(\mathrm{Y})|\geq\epsilon\rangle\subset V_{d,\mathrm{R}}^{-}$ :
.
5 , $\pi$ Harish-Chandra Wyle
6 $N$ $\mathrm{P}$ $\mathrm{N}$ Lie $\mathrm{N}(\mathrm{R})$ .
7 Cartan $\theta$ compatible . $\theta$ $0\mathrm{R}$
Cartan $9\mathrm{R}=t\oplus \mathrm{p}$ $a_{l^{1}}=\mathrm{L}\mathrm{i}\mathrm{e}(A_{\mathrm{p}})$ $\mathfrak{p}$ , $a,$ } $\emptyset \mathrm{r}$
$\Sigma$ $\Sigma^{+}$ $\mathfrak{n}=\oplus_{\alpha}$ EC+OR, .
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1 $\ovalbox{\tt\small REJECT} M\in \mathbb{R}$ ([28, Lemma 8526] ). [28








$P$ , $U$ , $G$ $G’$
, $G’$ $a_{\mathfrak{p}}’$ $\subset a_{\mathfrak{p}}$ ,
$P’$ , $Z(U)$ $P’$ 1
, 352 ;
3.5.3 $\mathrm{G}$ , $G$





$If_{\pi}$ $I\acute{\mathrm{t}}-$ $If_{\pi,K}$ , $\forall u,$ $v\in H_{\pi,K}$ $\pi$
$\varphi_{u,v}(x)=(\pi(x)u, v)(x\in G)$ $G$ Harish-Chandra-Schwartz
([12, p.259, COr852, $\mathrm{p}.4\ulcorner v0$ , Example] ), $\forall r\in \mathrm{R}$
$\sup_{x\in G}|\varphi_{u,v}(x)|_{-}^{-}-(x)^{-1}(1+\sigma(x))^{d+r}=C(u, v, r)<\infty$
. — , $r\in \mathrm{R}$ , $u,$ $v,$ $r$ 1
$C>0$
$|\varphi_{u,v}(7\iota)|\leq C\cdot(1+\rho(H(\theta n^{-1}))^{-r}\cdot e^{-\rho(H(\theta n^{-1}))}$ $\forall n\in N$ (2)
. 352 $f_{u,v}(X)=\varphi_{u,v}(\exp X)$ $V_{d,\mathrm{R}}$
. , $f_{u,u}$ $V_{d,\mathrm{R}}$
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, Fourier ,5 $V$ ’
.
$f_{\mathrm{u},v}= \frac{1}{4}\{+f_{u}\mathrm{a}^{+v}(f_{u+}-\mathrm{u}_{\mathrm{u}+}^{\mathrm{u}-},p_{v}-f_{\mathrm{u}-\sqrt{-1}v,\mathrm{u}-\sqrt{-1}v})\}$
, $\hat{f_{\mathrm{u},v}}$ $\text{ }$
.
. . $V_{d,\mathrm{R}}\subset \mathfrak{n}\mathrm{p}$
$\{X_{1}, \cdots, X_{n}\}$ ? $V_{d,\mathrm{R}}^{-}$ $\{\mathrm{Y}_{1}, \cdots, \mathrm{Y}_{\mathfrak{n}}\}$ ,
$X= \sum_{1=1}^{||}.x_{1}.X_{1}$. $\in V_{d,\mathrm{R}}$ [
$\frac{\partial}{\partial x_{1}}.f_{\mathrm{u},v}(X)=\frac{d}{dt}f_{\mathrm{u},v}(X+tX_{1}.)$ $|_{t=0}=f_{\pi(\mathrm{x}_{:})u,v}$
, $\pi(X.\cdot)u\in H_{\pi}$ If- . $V_{d.\mathrm{R}}^{-}$












[14] (2) . $0<\forall\ell\in \mathrm{R}$ $\pi$
regular 8, $M>0,$ $\mathrm{r}>0$
$|\varphi_{\mathrm{u},v}(x)|\leq M\cdot---(x)^{\ell+1}(1+\sigma(x))^{r}$ $\forall x\in G$
.
$|\varphi_{u,v}(n)|\leq M\cdot e^{-(\ell+1)\rho(H\theta n^{-1})}$ $\forall n\in N$
. $\mathrm{G}$ $e^{-\rho(H\theta n)}$




1 $( \lambda,")1\circ\frac{\ell}{2}$ $\sum$ $(\alpha.\beta)$ , $\forall\beta\in\Phi_{n}$
\mbox{\boldmath $\alpha$}6 :(\mbox{\boldmath $\alpha$},\beta )’o
. $\Phi=\Phi(\mathfrak{g}\mathrm{c}, 1\mathrm{c})$ $\mathrm{g}$ Cartall $\mathrm{t}$ , $\Phi_{\mathfrak{n}}$ $\Phi$
non-compact .
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. $A$ $A^{(r)}$ $A$ $r$ $r$
. $j$
3.5.4 $M_{n}(\mathbb{C})$ $\mathrm{R}$- $V$ $\mathbb{Z}$- $L\subset V$
$\sum_{X\in L}\det(1_{n}+XX^{\mathrm{s}})^{-\epsilon}$
${\rm Re} s> \frac{1}{2}\dim_{\mathrm{R}}V$ .
9, Poisson $\sum_{X\in\lambda 4}f_{\pi,\delta}(X)$ .
36 (E) . $\mathbb{C}$
$\mathrm{G}$ $\mathrm{T}$ , $\mathrm{g}=\mathrm{L}\mathrm{i}\mathrm{e}(\mathrm{G})$ Lie ,
$\mathfrak{h}=\mathrm{L}\mathrm{i}\mathrm{e}(\mathbb{T})$
$\mathrm{g}$ Cartan . \Phi =\Phi ( $\mathfrak{h}$) $\Psi$
. $\Psi$ $\theta$ $\mathrm{G}$ Levi












1) $\Psi$ $\mathrm{g}$ $\gamma=\sum_{\alpha\in\Psi}rn_{\alpha}\alpha$ .
$d= \gamma(H^{\theta})=\sum_{\alpha\in\Psi\backslash \theta}m_{\alpha}$
,
2) $C_{d}=V_{d}$ $\mathfrak{n}$ $Z(\mathfrak{n})$ .
( $\mathrm{L}$ , Ad, $V_{p}$ ) $(p=1,2, \cdots, d)$ , $V_{d}$
zariski $\mathrm{L}(\mathbb{C})$ - $\Omega$
. -9 , Jordan . [10]
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$(\mathrm{E})_{\mathbb{C}}$ { $g\in \mathrm{G}(\mathbb{C})|$ Ad(g)\Omega \cap \Omega \neq \emptyset } $=\mathrm{P}(\mathbb{C})$
. $(\mathrm{E})\mathrm{c}$
;
1) $\mathrm{Y}\in\Omega$ { $g\in \mathrm{G}(\mathbb{C})|$ Ad(g)Y $=\mathrm{Y}$ } $\subset \mathrm{P}(\mathbb{C})$ ,
2) $\mathrm{Y}\in\Omega$ { $g\in \mathrm{G}(\mathrm{C})|$ Ad(g)Y $=\mathrm{Y}$ } $\subset \mathrm{P}(\mathrm{C})$ .
, (E) ,
$\{X\in g|[X, \mathrm{Y}]=0\}\subset \mathrm{L}\mathrm{i}\mathrm{e}(\mathrm{P})$ $\forall \mathrm{Y}\in\Omega$ .
, $(\mathrm{E})\mathrm{c}$
Lie 9 $\theta\leq\Psi$ (14 ).
;
3.6.2 $If^{\theta}\in \mathrm{a}\mathrm{d}(\Omega)\mathfrak{g}$ $(\mathrm{E})\mathrm{c}$ .
$j$
3.6.3 $\mathrm{P}$ $\mathrm{G}$ , ($\mathrm{L}$ , Ad, $V_{d}$)
, $(\mathrm{E})_{C}$ .
363 $\mathrm{P}$ , . , $D_{||}$




. $\theta=\Phi-\{\alpha_{n-1}, \alpha_{n}\}$ , $\mathrm{P}$ $\mathrm{G}$
, $n=\mathrm{o}\mathrm{d}\mathrm{d}$ ( $\mathrm{L}$,Ad, $V_{d}$) , (E) . ,

























































, $G$ Lie , $G$ $(\pi, H_{\pi})$
. $G$ Lie $\mathrm{g}=\mathrm{L}\mathrm{i}\mathrm{e}(G)$ .
4.1 Hilbert $H_{\pi}$ $T\in \mathrm{C}_{1}(H_{\pi})$
$\varphi$ , $\mathrm{t}\mathrm{r}_{\pi}(T)\rangle=\mathrm{t}\mathrm{r}(\pi(\varphi)\mathrm{o}T)$ $\forall\varphi\in C_{\mathrm{c}}^{\infty}(G)$
$G$ distribution $\mathrm{t}\mathrm{r}_{\pi}(T)$ $WF(\mathrm{t}\mathrm{r}_{\pi}(T))\subset$






$W.F(\pi)\subset T’(G)$ $G$ ([9, Prop 11]).
, $T^{*}(G)$ , $G$ $T\mathrm{i}(G)$
$T^{\cdot}(G)=G\mathrm{x}T\mathrm{i}(G)$ , $G$ $T_{1}^{*}(G)$
coadjoint action . $WF^{\mathrm{o}}(\pi)=WF(\pi)$ $T_{1}^{*}(G)$
,
$WF(\pi)=G\mathrm{x}W\Gamma^{\mathrm{o}}.(\pi)$ ,
$W\Gamma^{\ell^{\mathrm{O}}}(\pi)\subset T_{1}^{*}(G):G$ co oint action
.
4.2 $H$ $G$ , $t:Harrow G$ ,
$q_{H}=T_{1}^{*}(t)$ : $T\mathrm{i}(G)arrow T_{1}^{*}(H)$
1 . , If $\pi|_{H}$
;
4.2.1 $q_{H}(WF^{\mathrm{o}}(\pi))\subset W\Gamma^{\mathrm{o}}\ell(\pi|_{H})$ .
$]$ ] [9, Prop 15] . $\bullet$
43 $G$ , $\exp$ : $\mathfrak{g}arrow G$
, $G$ . $G=$
$T_{0}(G)=\mathrm{g}$ . $T\in \mathrm{C}_{1}$ (H\rightarrow $\mathrm{t}\mathrm{r}_{\pi}(T)$ $G$
distribution , Fourier $\mathrm{t}\mathrm{r}_{\pi}(T)^{\wedge}$
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$T_{0}^{*}(G)$ distribution . $\cup$ $\mathrm{s}\mathrm{u}\mathrm{p}\mathrm{p}(\mathrm{t}\mathrm{r}_{\pi}(T)’)$ $T_{0}^{*}(G)$
$T\in C_{1}(H_{n})$
$\mathrm{s}\mathrm{u}\mathrm{p}\mathrm{p}\pi$ , $\mathrm{s}\mathrm{u}\mathrm{p}\mathrm{p}\pi$ $AC(\mathrm{s}\mathrm{u}\mathrm{p}\mathrm{p}\pi)$ .
, $u\in T_{0}^{*}(G)$ $C$ $C\cap \mathrm{s}\mathrm{u}\mathrm{p}\mathrm{p}\pi$
$u$ $AC(\mathrm{s}\mathrm{u}\mathrm{p}\mathrm{p}\pi)$ .
4.3.1 $WF^{\mathrm{o}}(\pi)=-AC(\mathrm{s}\mathrm{u}\mathrm{p}\mathrm{p}\pi)$ .
[ ] [9, PrOp.2.7] . $\bullet$
4.4 $9\mathrm{C}$ Lie . $U(9\mathrm{c})$ $\mathrm{c}$ $r$
$U,(9\mathrm{c})$ $(U_{0}(\mathrm{g}\mathrm{c})=\mathbb{C})$ , U( C)
ffltration $\{U_{r}(\mathrm{g}_{\mathrm{C}})\}_{r\geq 0}$ C-
$g\mathrm{r}U$( c) $=\oplus U_{r}(\mathrm{g}\mathrm{c})/U_{r-1}(\mathfrak{g}\mathrm{c})$ $(U_{-1}.(\mathrm{g}\mathrm{c})=0)$
$r\geq 0$
gc $S(\mathrm{g}\mathrm{c})$ $\mathbb{C}$- [ ,
Poincar\‘e-Birkoff-Witt , $S(9\mathrm{c})$ $X_{1}X_{2}\cdots X_{r}$ grU( C)
$X_{1}X_{2}\cdots X_{r}(\mathrm{m}\mathrm{o}\mathrm{d} U_{r-1}(\mathrm{g}\mathrm{c}))$ ].
$M$ U( )- . M=U( C)M0 $M$




. $\mathrm{g}\mathrm{r}(M;M_{0})$ $\mathrm{g}\mathrm{r}U(\mathrm{g}\mathrm{c})$- $M_{0}\subset \mathrm{g}\mathrm{r}(M;M_{0})$
, U( C)- .
$a(\mathrm{A}f;M_{0})=\{D\in \mathrm{g}\mathrm{r}U(\mathrm{g}\mathrm{c})|Dv=0\forall v\in \mathrm{g}\mathrm{r}(M;M_{0})\}$
.
4.4.1 $a(M;M_{0})$ $\sqrt{n(M,M_{0})}$. $M_{0}$ .
$\mathrm{g}\mathrm{r}U(9\mathrm{c})$ $S(9\mathrm{c})$ , $S(\emptyset \mathrm{c})$ $\mathfrak{g}_{\mathbb{C}}^{*}$
, 4.4.1 , $a(M;M_{0})$
$\mathcal{V}(M)=$ { $\lambda\in \mathfrak{g}_{\mathbb{C}}^{*}|D(\lambda)=0\forall D\in a(M$ ;A0)}
$M_{0}$ . $\mathcal{V}(M)$ $U(9\mathrm{c})$ - $M$
.
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4.5 $Gk\mathrm{q}\mathrm{l},\llcorner\backslash t\backslash \dot{\backslash }\mathrm{F}\beta \mathrm{B}T.\mathrm{h}o_{1}\backslash \ovalbox{\tt\small REJECT} \mathrm{f}\mathrm{f}\mathrm{i}*\not\in \mathrm{f}\mathrm{f}\mathrm{l}\not\equiv \mathrm{L}\mathrm{i}\mathrm{e}$ ffl&b $\tau,$ $K\# G\sigma$) $\mathrm{f}\mathrm{f}\mathrm{i}*\supset$
. $I\zeta$ $=\mathrm{L}\mathrm{i}\mathrm{e}(G)$ Cartan $\theta$
Cartan $\mathrm{g}=\mathrm{t}\oplus \mathfrak{p}$ . $G$ $(\pi, H_{\pi})$ ,
$If_{\pi}$ $I\zeta$- $H_{\pi,K}$ $(\mathfrak{g}, K)$- . K-
$V\subset H_{\pi,K}$ $H_{\pi,K}=U(9\mathrm{c})V$
, $\mathcal{V}(If_{\pi,K})$ $\pi$ $\mathcal{V}(\pi)$
. , $V$ $K$- $X\cdot V\subset V(\forall X\in f)$ , $\mathrm{g}\mathrm{r}(H_{\pi},\kappa;V)$
$X\cdot V=0(\forall X\in \mathrm{t})$ . $f\mathrm{c}\subset a(H_{\pi},\kappa;V)$ ,
$\mathcal{V}(\pi)\subset\{\lambda\in \mathfrak{g}_{\mathrm{C}}^{*}|\lambda(\mathrm{t}_{\mathbb{C}})=0\}$ .
, $a(If_{\pi,K} ; V)$ Ad(K)- , $\mathcal{V}(\pi)$ If c\sim oint $\mathrm{A}\mathrm{d}^{*}(K)$
. 9 Kiling $B_{\mathrm{g}}$ $X\in 9\mathrm{c}$ $B_{\mathrm{g}}(X, *)\in$
$9\dot{\mathrm{c}}$ , $\mathcal{V}(\pi)\subset \mathrm{P}\mathrm{c}$ , $I\zeta$ $K\mathrm{c}$ $\mathrm{A}\mathrm{d}(IC\mathrm{c})-$
.
4.5.1 $\mathrm{a}\mathrm{d}(X)\in \mathrm{E}\mathrm{n}\mathrm{d}\mathrm{c}(9\mathrm{c})$ $X\in \mathfrak{p}\mathrm{c}$ $N_{\mathrm{P}\mathrm{c}}$ ,
$\mathcal{V}(\pi)\subset N_{l\mathrm{c}}$ .
[ ] [26, Cor 523] $[4, 13]$ . $\bullet$
4.6 $\mathrm{a}\mathrm{d}(X)\in \mathrm{E}\mathrm{n}\mathrm{d}_{\mathrm{R}}(\mathfrak{g})$ $X\in g$ $N_{\mathrm{g}}$ $\text{ }$ . $\mathrm{a}\mathrm{d}(\mathrm{A}\mathrm{d}(g)X)=$
$\mathrm{A}\mathrm{d}(g)$ $\mathrm{o}\mathrm{a}\mathrm{d}(X)\circ \mathrm{A}\mathrm{d}(g)^{-1}$ , Ad(G) ^\sim [ .
4.6.1 9 0 $\{H, X, \mathrm{Y}\}$ ,
1) $[H, X]=2X,$ $[H, \mathrm{Y}]=-2\mathrm{Y},$ $[X, \mathrm{Y}]=H$ , { $H,$ $X$,Y}.
,
2) $\{H, X, 1’\}$ $\theta H=-H,$ $\theta X=-\mathrm{Y},$ $\theta \mathrm{Y}=-X$
, $\{H, X, \mathrm{Y}\}$ Cayley .
Ad(G) , Cayley
;
4629 Ad(G)- Cayley .
[ ] [4, Th.9 1] . $\bullet$
$\mathrm{A}\mathrm{d}(G)$ - $O\in \mathrm{A}\mathrm{d}(G)\backslash N_{\mathrm{g}}$ . $X\in O$ , Jacobson-Morozov
9 $\{H, X, \mathrm{Y}\}$ , 4.6.2 , $\{H, X, \mathrm{Y}\}$
Cayley .
$\{H’, X’, \mathrm{Y}’\}=\{\sqrt{-1}(X-\mathrm{Y}), \frac{1}{2}(X+\mathrm{Y}+\sqrt{-1}H), \frac{1}{2}(X+\mathrm{Y}-\sqrt{-1}H)\}$
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$9\mathbb{C}$ , $H’\mathrm{C}’ \mathrm{c},$ $X’,$ $Y’\epsilon \mathrm{p}\mathrm{c}$ . $X’\epsilon \mathrm{M}_{0}$
, $O\ovalbox{\tt\small REJECT} \mathrm{A}\mathrm{d}(K_{\mathrm{C}})X’\epsilon$ Ad(Kc)V4 , $\ovalbox{\tt\small REJECT}$
4.63 $O\mapsto\tilde{\mathcal{O}}$ well-defined , $\mathrm{A}\mathrm{d}(G)\backslash N_{\mathrm{g}}$ Ad(KC)\Np
.
[ ] [20], [4, Tb 95.1] . $\bullet$
463 Kostarit-Sekiguchi . $G$
, Kostant-Sekiguchi
$j$
4.6.4 $\pi$ $G$ , $WF^{o}(\pi)\subset N_{\mathrm{g}}$ Kostant-
Sekguchi $\mathcal{V}(\pi)\subset N_{\mathrm{P}\mathrm{c}}$ .
[ ] [19, Th.l 4] . $\bullet$
,
4.65Kostant-Sekigushi , Ad(G)- Ad(Kc)-
.








. non-compact root $\Phi_{n}$ [
$\Phi_{1}^{+},(\lambda)=\{\alpha\in\Phi_{n}|(\alpha, \lambda)>0\}$
.
[ ] [30, Tb3.1] . $\bullet$
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5
T, $G$ Lie , $G$
If $G/K$ . $K$
$\mathfrak{g}=\mathrm{L}\mathrm{i}\mathrm{e}(G)$ Cartan $\theta$ Cartan $\mathit{9}=t\oplus \mathfrak{p}$ .
5.1 $\mathfrak{p}$ $G/K$ , $G/K$ $(\mathrm{a}\mathrm{d}(H_{0})|_{\mathrm{p}})^{2}=$
$-1$ $H_{0}\in Z(t)$ .
$\mathrm{t}_{\mathrm{C}}=\{X\in \mathfrak{g}_{\mathbb{C}}|[H_{0},X]=0\}$
$\mathrm{P}\mathrm{c}=\mathfrak{p}^{+}\oplus \mathfrak{p}^{-}$ , $\mathfrak{p}^{\pm}=\{X\in 9\mathrm{c}|[H_{0}, X]=\pm\sqrt{-1}X\}$
. $\theta=\exp(\pi\cdot \mathrm{a}\mathrm{d}(H_{0}))$ . $G$ $G\mathrm{c}$ $l\mathrm{c}$
$G\mathrm{c}$ $K\mathrm{c}$ . $P^{\pm}=\exp \mathfrak{p}^{\pm}$ $G\mathrm{c}$
, $\mathrm{e}\mathrm{x}\mathrm{p}$ :p\pm \rightarrow P . $G\subset P^{+}\cdot I\mathrm{f}\mathrm{c}\cdot P^{-}$
$P^{+}\mathrm{x}K\mathrm{c}\cross P^{-}\ni(p,k,q)\mapsto pkq\in P^{+}\cdot K_{\mathbb{C}}\cdot P^{-}$
,
$G/Karrow GI\mathrm{f}\mathrm{c}^{p-}/I\mathrm{f}\mathrm{c}P^{-}\subset P^{+}I\mathrm{f}\mathrm{c}P^{-}/I\mathrm{f}\mathrm{c}P^{-}arrow P^{+}arrow \mathfrak{p}^{+}$
$D\subset \mathfrak{p}^{+}$ . $g\in G,$ $z\in D$
$g\cdot\exp(z)=\exp(g(\dot{z}))\cdot J(g,z)\cdot p^{-}$ $g(z)\in D,$ $J(g, z)\in K_{\mathbb{C}},$ $p^{-}\in P^{-}$
,
1) $(g, z)\mapsto g(z)$ $G$ $D$ ,
$\mathrm{O}\in D$ If ,
2) $J$ : $G\cross Darrow I\mathrm{f}\mathrm{c}$ $z\in$. $D$ ,
$J(g\mathfrak{l}\iota,z)=J(g,l\iota(z))\cdot J(h,z)$ $\forall g,$ $h\in G,$ $z\in D$
,
3) $J(k, \mathrm{O})=k\forall k\in I\mathrm{f}\subset IC\mathrm{c}$ .
$\Phi=\Phi$ ( $9\mathrm{c}$ , ) $\Psi$ $\mathfrak{p}^{+}\subset$ $\oplus$ c, .
$\alpha\in\Phi^{+}(\mathrm{W})$
$(\delta \mathrm{c}, V)$ $I\mathrm{f}\mathrm{c}$ , $\Psi$
$\lambda\in \mathrm{t}_{\dot{\mathbb{C}}}$ . $\rho=\frac{1}{2}\sum_{\alpha\in\Phi^{+_{\mathrm{t}\Psi)}}}\alpha$
$(\lambda+\rho,\alpha)<0$ for $\forall\alpha\in\Phi_{n}^{+}(\Psi)$
, $\delta=\delta \mathrm{c}|\kappa$ If-type $G$ $(\pi^{\delta}, H^{\delta})$




([12, Lemma 67] ).
5.2 Wolf-I<0r\’anyi ([18, Chap.III] ) ,
$D\subset \mathfrak{p}^{+}$ $(H_{1})$- $\kappa$ : $\epsilon 1_{2}(\mathrm{R})arrow \mathrm{g}$
$\iota 0$ .
$X_{\kappa}=\kappa\{\begin{array}{ll}1 00 -1\end{array}\}$ , $\mathrm{Y}_{\kappa}=\kappa\{\begin{array}{ll}0 11 0\end{array}\}$ , $H_{\kappa}=\kappa\{\begin{array}{ll}0 1-1 0\end{array}\}$
. $If_{\kappa}\in f,$ $X_{\kappa},$ $\mathrm{Y}_{\kappa}\in \mathfrak{p}$ .
$c_{\kappa}.= \exp(\frac{\pi\sqrt{-1}}{4}\mathrm{Y}_{\kappa})\in G_{\mathbb{C}}$ , $\mathfrak{p}=\mp \mathrm{A}\mathrm{d}(c_{\kappa})^{-1}\mathfrak{p}^{+}$
$\mp_{P=c_{\kappa}^{-1}P^{+}c_{\kappa}}$ , $\hat{I\mathrm{f}}\mathrm{c}=c_{\kappa}^{-1}I\mathrm{f}\mathrm{c}c_{\kappa}$ , $\overline{P^{-}}=c_{\kappa}^{-1}P^{-}c_{\kappa}$
,
$c_{\kappa}\cdot G\subset P^{+}\cdot I\mathrm{f}\mathrm{c}\cdot P^{-}$ , . $\cdot$ . $G\cdot c_{\kappa}\subset\mp P\cdot\hat{I\mathrm{f}}\mathrm{c}\cdot\overline{P^{-}}$
([18, p.137]), $z\in D\subset \mathfrak{p}^{+}\}$ f $\text{ }$
$c_{\kappa}\cdot\exp(z)=\exp(c_{\kappa}(z))J(c_{\kappa}, z)p^{-}$
$c_{\kappa}(z)\in \mathfrak{p}^{+}$ , $J(c_{\kappa}, z)\in IC_{\mathbb{C}}$ , $p^{-}\in P^{-}$
$\exp(z)\cdot c_{\kappa}=\exp(\hat{z})\cdot J(c_{\kappa}, z)\cdot\overline{p^{-}}$
$\hat{z}=\mathrm{A}\mathrm{d}(c_{\kappa})^{-1}c_{\kappa}(z)\in \mathfrak{p}\mp$, $\hat{J}(c_{\kappa}, z)=c_{\kappa}^{-1}J(c_{\kappa}, z)c_{\kappa}\in\hat{IC}_{\mathbb{C}\prime}$ $\overline{p^{-}}\in\overline{P^{-}}$
. $z\mapsto\hat{z}$ $\kappa$ Cayley .
$\hat{D}=\{\hat{z}|z\in D\}\subset \mathfrak{p}\mp$
, $g\in G$ $\hat{z}\in\hat{D}$ $g(\hat{z})=\overline{g(z)}$ , $0\in\hat{D}$
$I\zeta$ . $g\in G,$ $z\in D$
$J(g,\hat{z})=c_{\kappa}^{-1}J(c_{\kappa},g(z))J(g, z)J(c_{\kappa}, z)^{-1}c_{\kappa}\in\hat{I\mathrm{f}}_{\mathbb{C}}$
$g\cdot\exp\hat{z}=\exp g(\hat{z})\cdot J(g,\hat{z})\cdot p^{-}$ $(p^{-}\in P^{-})$
.
$J(gll, z)=J(g, ll(z))J(h, z)$ for $\forall g,$ $h\in G,$ $z\in\hat{D}$
$10\mathrm{L}\mathrm{i}\mathrm{e}$
$\kappa$ : $\mathrm{s}\mathrm{I}_{2}(\mathrm{R})arrow \mathfrak{g}$ $\mathrm{a}\mathrm{d}(I\mathrm{f}\mathrm{o})0\kappa=\kappa \mathrm{o}\mathrm{a}\mathrm{d}(H_{\mathrm{O}}’)(l\mathrm{f}_{0}’=\frac{1}{2}\{\begin{array}{ll}0 \mathrm{l}-1 0\end{array}\} \in$
$\epsilon 1_{2}(\mathrm{R}))$ , $\kappa$ (Hl)- .
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$K\ni k\mapsto J(k,\hat{0})=c_{\kappa}^{-1}J(c_{\kappa},0)kJ(c_{\kappa},0)^{-1}c_{\kappa}\in\hat{IC}_{\mathbb{C}}$
. $\hat{I\mathrm{f}}\mathrm{c}$ $(\hat{\delta}\mathrm{c}, V)$
$\hat{\delta}_{\mathbb{C}}(g)=\delta_{\mathbb{C}}(J(c_{\kappa},0)^{-1}c_{\kappa}gc_{\kappa}^{-1}J(c_{\kappa}, 0))$ for $g\in\hat{I\mathrm{f}}_{\mathbb{C}}$
. $z,$ $z’\in\hat{D}$
$\overline{\exp z}\cdot\exp z’=\overline{p}\cdot I1\mathrm{f}(z’,z)^{-1}\cdot q$ $(p, q\in\overline{P^{-}})$
If(z’, $z$ ) $\in c_{\kappa}^{-1}IC\mathrm{c}\overline{c_{\kappa}}$ . $\pi^{\delta}$ $\Phi_{\pi^{\delta},\delta}$
;
5.2.1 $\Phi_{\pi^{\delta},\delta}(g)=\hat{\delta}\mathrm{c}(K(\hat{0},g(\hat{0}))\overline{J(g,\hat{0})}K(\hat{0},\hat{0})^{-1})(\forall g\in G)$ .
5.3 $\mathbb{Q}$- $\mathrm{G}$ Q-
. $G=\mathrm{G}(\mathrm{R})$ Lie ,
. $(H_{1})$- $\kappa$ : $\epsilon \mathrm{I}_{2}(\mathrm{R})arrow \mathfrak{g}$ Q-
11.
$1_{\kappa}=\{X\in g|[X_{\kappa}, X]=0\}$
$V_{\kappa}=$ { $X\in \mathfrak{g}|$ [X , $X]=X$ }, $U_{\kappa}=\{X\in \mathfrak{g}|[X_{\kappa}, X]=2X\}$
, $\mathrm{b}_{\kappa}=\mathrm{f}_{\kappa}\oplus V_{\kappa}\oplus U_{\kappa}$ 9 , $\kappa$ $D$
$G$ Lie . , $1_{\kappa}$ $\mathrm{b}_{\kappa}$ Levi
, $\iota\tau_{\kappa}=V_{\kappa}\oplus U_{\kappa}$ $\mathrm{b}_{\kappa}$ . [18, Remark,
p.103] [18, Cor 45, p.112] ( ) $\mathrm{G}$ Q-
$U_{\kappa}=[\mathfrak{n}_{\kappa},\mathfrak{n}_{\kappa}]=Z(\mathfrak{n}_{\kappa})$
. $1_{\kappa}$ $\mathbb{Q}$- $\mathfrak{l}_{\kappa,0}$ $\mathrm{G}$ $\mathrm{L}_{\kappa}$
, 362 ;
53.1 ($\mathrm{L}_{\kappa}$ , Ad, $U_{\kappa},\mathrm{c}$) (E) .
$V_{\kappa}^{-}=\{X\in \mathfrak{g}|[X_{\kappa}, X]=-X\}$ , $U_{\kappa}^{-}=$ { $X\in$ $|[X_{\kappa},$ $X]=-2X$}
, $\mathrm{b}_{\kappa}=1_{\kappa}\oplus V_{\kappa}^{-}\oplus U_{\kappa}^{-}$ $\mathrm{b}_{\kappa}$ Opposite , $V_{\kappa}^{-}\oplus U_{\kappa}^{-}$ $\mathrm{b}_{\kappa}$
$U_{\kappa}^{-}$ .
$e_{\kappa}=\kappa\{\begin{array}{ll}0 10 0\end{array}\}\in U_{\kappa}$ , $e_{\kappa}^{-}=\kappa\{\begin{array}{ll}0 01 0\end{array}\}\in U_{\kappa}^{-}$
$11$
$\kappa$ $D$ Q. .
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, $U_{\kappa},$ $U_{\kappa}^{-}$
$u \cdot v=\frac{1}{2}[[u, e_{\kappa}^{-}],$ $v]$ , $u \cdot v=\frac{1}{2}[[u, e_{\kappa}],$ $v]$
Jordan , $L_{\kappa}=\mathrm{L}_{\kappa}(\mathbb{R})^{\mathrm{o}}$
$\Omega_{\kappa}=\mathrm{A}\mathrm{d}(L_{\kappa})\mathrm{e}_{\kappa}\subset U_{\kappa}$, $\Omega_{\kappa}^{-}=\mathrm{A}\mathrm{d}(L_{\kappa})e_{\kappa}^{-}\subset$. $U_{\kappa}^{-}$
. $D$ $\kappa$
Cayley $\hat{D}$ 3 Siegel , $(U_{\kappa}\oplus$
$\sqrt{-1}\Omega_{\kappa})\mathrm{x}D_{\kappa}$ 12, $\hat{0}=\sqrt{-1}e_{\kappa}\in\sqrt{-1}\Omega_{\kappa}$ ([18, Chap .III,\S 3]
). $U_{\kappa},\mathrm{c}\subset \mathfrak{p}\mp$ , $X\in U_{\kappa}$ $g=\exp X\in G$
$g(\hat{0})=\hat{0}+X$ , $J(g,\hat{0})=1$
. 5.2.1 $f_{\pi^{\delta},\delta}(X)=\psi_{\pi^{t},\delta}(\exp X)(X\in U_{\kappa})$ Fourier
, $U_{\kappa}\oplus\sqrt{-1}\Omega_{\kappa}$ .
Godement [7] , $j$
5.3.2 $\{\mathrm{Y}\in U_{\kappa}^{-}|\hat{f_{\pi^{t},\delta}}(Y)\neq 0\}=\Omega_{\kappa}^{-}$ .
, $\hat{\delta}_{\mathrm{C}}$ $\hat{I\zeta}_{\mathrm{C}}$
. $\mathrm{G}$ ( ) $GL_{n}(\mathbb{C})$ $GL_{m}(\mathbb{C})$




5.4 $\mathrm{g}$ . $\mathrm{R}$-rank $r$ ,
$\{\beta_{1}, \cdots, \sqrt f\cdot\}\subset\Phi_{n}^{+}(\Psi)$ ([18, Lemma 43, p.60],
[29, p.279] ). Lie rank $g=\mathrm{r}\mathrm{a}\mathrm{n}\mathrm{k}$ $\mathrm{t}$
, $\{\beta_{1}, \cdots, \beta_{r}\}$ long root
1 $\mathrm{a}$ . $\beta_{k}$ $\mathit{0}_{k}\neq 0$ [ $\overline{o}_{k}$ [ $\beta k$ $|\backslash$
$B_{\mathrm{g}}(\mathit{0}_{k},\overline{o}_{k})>0$, $B_{\mathrm{g}}([\mathit{0}_{k}, \overline{o}_{k}], [\mathit{0}_{k}, \overline{o}_{k}])>0$
, $\mathit{0}_{k}$ ( $\beta_{k}([\mathit{0}_{k}, \overline{o}_{k}])=2$ $\mathrm{A}\mathrm{a}$ .
$I- I_{k}=\sqrt{-1}[\mathit{0}_{k}, \overline{o}_{k}]\in \mathrm{f}$ , $X_{k}=\mathit{0}_{k}+\overline{o}_{k}\in \mathfrak{p}$, $\mathrm{Y}_{k}=-\sqrt{-1}(\mathit{0}_{k}-\overline{o}_{k})\in \mathfrak{p}$




$\mathrm{R}$-Lie $\kappa_{k}$ : 5[2(R)\rightarrow
$\kappa_{k}\{\begin{array}{ll}0 1-1 0\end{array}\}=H_{k}$ , $\kappa_{k}\{\begin{array}{l}0\mathrm{l}0-1\end{array}\}=X_{k}$ , $\kappa_{k}\{\begin{array}{ll}0 11 0\end{array}\}=\mathrm{Y}_{k}$
[ . $\mathit{0}_{k}\in \mathfrak{p}^{+}$ $[H_{0},\mathit{0}_{k}]=\sqrt{-1}ok$ $\kappa k:\epsilon 12(\mathrm{R})arrow 9$
$(H_{1})$- . $\sqrt-\pm\sqrt j$ $\emptyset \mathrm{c}$ ,
$i\neq$ $\kappa$: $\kappa_{j}$ .
$H=\kappa_{k}\{\begin{array}{ll}1 00 -\mathrm{l}\end{array}\}=X_{k}$ ,
$X= \kappa_{k}\{\begin{array}{ll}0 10 0\end{array}\}= \frac{1}{2}$ ( $\mathrm{Y}_{k}$ $If_{k}$ ) $=e_{k}$ ,
$\mathrm{Y}=\kappa_{k}\{\begin{array}{ll}0 01 0\end{array}\}= \frac{1}{2}(\mathrm{Y}_{k}-H_{k})=e_{k}^{-}$
, $\{H, X, \mathrm{Y}\}$ Cayley
$H’=\sqrt{-1}(X-\mathrm{Y})=\sqrt{-1}H_{k}=[\mathit{0}_{k},\overline{o}_{k}]$ ,
$X’= \frac{1}{2}(X+\mathrm{Y}+\sqrt{-1}H)=\frac{1}{2}$ (Yk+ $\sqrt$-lXk)= $\sqrt$-l-o
$\mathrm{Y}’=\frac{1}{2}(X+\mathrm{Y}-\sqrt{-1}If)=\frac{1}{2}(\mathrm{Y}_{k}-\sqrt{-1}X_{k})=-\sqrt{-1}\mathit{0}_{k}$
. Kostant-Sekigudfi ( 463) ]$e_{k}$ ] $\in$
Ad $(G)\backslash N_{\mathrm{g}}$ [ $\sqrt$-l-ok]\in Ad(KC)V\eta . $\{H,\theta \mathrm{Y}=$
$-e_{k},$ $\theta X\}$ Cayley
$\sqrt{-1}(\theta \mathrm{Y}-\theta X)=[\mathit{0}_{k},\overline{o}_{k}]$ ,
$\frac{1}{2}$ (\mbox{\boldmath $\theta$}Y+\mbox{\boldmath $\theta$}X+ $\sqrt$-lIf)= $\sqrt$-lo
$\frac{1}{2}(\theta \mathrm{Y}+\theta X-\sqrt{-1}If)=-\sqrt{-1}\overline{o}_{k}$
, [ , $e_{k}^{-}=-\theta e_{k}$
$\theta=\exp(\pi \mathrm{a}\mathrm{d}II_{0})=\mathrm{A}\mathrm{d}$ $(\exp(\pi H_{0})),\exp(\pi H_{0})\in K\subset G$
, Koetant-Sekiguchi
$[e_{1}^{-}+\cdots+e_{k}^{-}]=[-e_{k}-\cdots-e_{k}].\in \mathrm{A}\mathrm{d}(G)\backslash N_{\mathrm{g}}$
[ $\sqrt{-1}$( $\mathit{0}_{1}+\cdots$ +ok)]\in Ad(KC)\ap
.
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, $\mathfrak{t}_{\mathbb{C}}\oplus \mathfrak{p}^{+}$ , f Levi , $\mathfrak{p}^{+}$
. ( $K\mathrm{c}$ , Ad, $\mathfrak{p}^{+}$ ) .
$\{\beta_{1}, \cdots, \beta_{r}\}$ long root [16, Th 5.111]
0, $\sqrt{-1}(\mathit{0}_{1}+\cdots+\mathit{0}_{k})$ $(k=1,2, \cdots, r)$
$\mathrm{A}\mathrm{d}(I\{\mathrm{c})\backslash \mathfrak{p}^{+}$ . 4.7.1 , $G$




$(H_{1} )$ - $\kappa$ : $5\mathfrak{l}_{2}(\mathrm{R})arrow \mathfrak{g}$ $\{\kappa_{1}+\cdots+\kappa_{b}\}_{b=1,2\cdots,r}$
([18, Prop 43] ). $\kappa=\kappa_{1}+\cdots+\kappa b(1\leq b\leq r)$




6.1 5 , $G$
$\pi$ If-type $\delta$
;








$G=Sp(1, n)$ If $SU(2, \mathbb{C})\mathrm{x}Sp(n)$
. $SU(2, \mathbb{C})$ $rn$ $\mathrm{s}\mathrm{y}\mathrm{m},n$ $Sp(n)$ 1
1 If $\delta_{m}=\mathrm{s}\mathrm{y}\mathrm{m}_{m}\otimes 1$ . $?n>2n-1$
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$G$ $\pi_{1}$ $K$-tyPe $\delta_{m}$
. [22], [1] , ’ $\delta_{-}$ Fourier
.




, $Sp(1, n)$ , , $(*)$
. $(*)$ , 4.2.1 4.3.1
$j$
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